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#M2 0 0 3 - 3 2 4 4 0 5 ^-v^ I 1/ 

[0 0 0 1 1 

■r- 9 ^ h --r (DDS) > ri/'^ )vvTRm<r>m.m^$^^W:<^W^^ y V. ElfSigj^t^ 
10 0 0 2] 

mt'^-xm I] #ifl 2003-092440 

[0 0 0 3] 

X^tZo 

[0 0 0 4 ] 

xK^ir^umt. ^(Di!ti-tL^^v-^<4^mj^m^mmi-^^tx\ numt^^zx^mit 
^M^mt^-^^m^ry<-[ :^^i^(DJ^^-^)u^—mMM:^±ii^i<zMm-ti> ^t^sd^t-r 

o 

mmirmrk-r^fztbcD^m 

[0 0 0 51 

<><Dtmi^:^^^'o . ^mm^i^t$mi^m&^^^^z^^^n^ is^m^t)^ m^f-ttzu^^- 
)i^(0'^x^^^^i±mi&izx ^{i^-f^< t ^)5^5ttt-#mi±$5#^tf ^ ^tx\ ^mm\±i^^<D 

(D^zm-r^m%&^^^-)i^^'-<D^m^)}m^^i^^^izm±-t;bo 

[0 0 0 6] 

t fz [twm.^xh ^zti mm. t-ti, mit^ ^ y^xh^o t tz \t * - ^kt)-^ a* ^ 
^^im^i}m^^mmx\ '^m.n^^^^m)Fm^^mxh^:ztx. m^t^it^no(Diz.}^^ 

[0 0 0 7] 
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Wm 2 0 0 3 -3 2 4 4 0 5 ^- v : 2/ 

m.i\:^n<>^m.mmx\ mufM^mt^^z> z.tx\ ^v^mi^(r>m^^^)^^^'-i\:m7 

[0 0 0 8] 

'mm(Dm\z. '}^^^j:iti,mwt%mw^~mLx^^')Tmmw^i>n^^^^tx^ 
w-^(Dmi' t fz i± * - )V(D'&xhh ^^\tmi^ "k^Km^mmti x'ii nz.t ^^x § ^ o 

[0 0 0 9] 

m<r>7tm:i''^t^^m^^mi^x^^<7)m'i-t lv^o 

[0 0 101 

(Dmityj\^^m^t^zt(Dx^^m^mmmuimL. znh^. mmm^xmi^ 
^n^ii^^^'j -e^^o z(Dm. mj±^4 y^a. ^mi$^&^±^z^m^nfz^4 y^ 
mj-x^^. \£M.<r>\tLm.(D:^^ y^y ^^mm^x^ . ^^m^mzm^hfifz^^')m% 

[0 0 1 1 1 

mM.'t^ztfj^x^^o 

[0 0 1 2 1 

V ^ JUr-'^ :^ V --7 (DOS) . V ^ V T R ^0?S^lE^^a<7)S^^ y V\ t fz 

^^u (MR AM) . Btim^t. m^m^it^^t'i^k^-r^mtjttzmmm-ty-^-^ 
i^m^^m-r^fzib(DM^<r>fm] 

[0 0 1 3 1 

^^'')Tm^m. mm. m^im<^mizmm^tLxmm.^tix\.-^o mi (a) i^zxti 

i^iii (b) o-^jistt^ HI (c) (D^^m^^^t^^L. m^m tm%mizm^Lx\^^^ 
mi±mm^mi^i:^-r^^m(^mt:}i\^^zm.it^^^^^z t n4-^o 

[0 0 1 4 1 

<tii 2>k7tm.i-^'^^m^mm.Lx^>^(Diimt lv>o «rw-ei^{±v3 y h^-mm 

fchliE#2 003-3082631 



0 0 3 -3 2 4 4 0 5 ^-v: 3/ 

VT^^Lfz^^')Tmii^mtm^i^^m'r^. $>^\^-immm (i) ^^Lxm-r^^ 

[0 0 15] 

[0 0 1 6 1 

, 114 o J: Tic. nmi^-^i^m^t^^m m4 (b) #bb) numm^T'y7.h-t^ 

[0 0 17] 
[0 0 181 

mo i>(Dt-t^o ^(Dx^f^-m^^um'r^ztizx^^ mit^^ •y^(7)mi'?<Dur^^ 

[0 0 191 

Mt^j:^^^mmiit^'^^mm^mi^^mmir^±Xtl-tL<. CaAs, GaSe> AlAs, InAs 
, AlP. AlSb. GaP, GaSb. InP. InSb, In2Te3^ ZnO. ZnS. ZnSe> ZnTe. CdSe. CdTe, CdS 
bx HgS> HgSe. HgTe, SiC. GeSe> PbS, Bi2Te3N Sb2Se3^ MgaSi. Mg2Sn. Mg3Sb2> Ti02> 
CuInSea, CuHgIn4 > ZnIn2Se4. CdSnAs2> AgInTe2, AgSbSea . GaN. AIN> GaAlN. BN. AlBN 
> GaInNAs^t\ I-V^^. I-VIi^. ll-ivm. U-Vm. U-nm. Ill-Vi^, III-VIJ^.. IV-IV 
I-III-Vm, I-V-Vm, Il-III-Vm. U-IV-Ym^j: t'^-hmittl, IVa-VIII, IVb75^ 

hmi£nfz{i'-^j: < ti> im<r>7tm^'{\:^m^mi^'¥i<z^A.xmB^ti^mi^^mi^x^^ 

[0 0 2 01 

ab'&vMi, QDA(Q(iSc. Y, 7>^7^ K, Ti, Zr. Hf, V, Mb, Ta, Cr, N i, 2ni)^ 

hm^tfltz{i^-ti: < ti,\m. At±C, N, 0, F, ^i)^hm^fflfz{i^^^J: < ti, Ifl. mt. V, Cr 
, Mn. Fe. Co, Wxii^hm^tfifzO^^^j: < t 1 tt)-C-*^l8i144^##-e^)-2><7)75^^^i? S Lv^o 
[0 0 2 1 1 

tfz!^l<z^ MAX (M{±. B, AK Ga, In-^^hMlttlfz^i^^^j: < t i> 1 kmtfzliPTi^h 

mi^iifz'M^j: < ti, im. x(iiva-viii, i\fh:i^hmi£nfz'j^^y'^ < ti, im.) 

^mi^. ZnOX (X(±IVa-VIII. lVhi)^ibmi£tifz'J^-f^<tiiim.) X^i>fmi 

#2g#. ^^v^{±, DOZ (D(±Ti, Zr. V, Nb. Fe. Ni, AK In, Sn. ^-hMlitifz'J^^^j: 

< ttim) . z{iD7c*^^< iva-viii. m^-hMi^iifz^i'-fj: < t i> 1 u) x^^mi^ 

[0 0 2 2 1 

liliiE#2 003-3082631 



# M 2003-324405 ^-v: 4/ 

[0 0 2 3] 
[0 0 2 4 1 

n ho 

[0 0 2 51 

[0 0 2 6] 

n = 0. 1. 2, 3cOi:^. x = n + 2> y = n + l^ z = 3 n + 4 ic J; ti-l) 
^tmoa<^'g-^9-iJr{±, '^Jx.(±\ Sr2Ru04^(La,Sr)2Co04 ( x y z *t|^(214)) i7t{±Sr3Ru2 
07^(La,Sr)3Mn2 07 (xyztgi5[(327))Oi ^ V^^i^) 'SRuddlesden-Popper+B^^-To 
[0 0 2 7] 

tl9. «l5!){i*gi5:y-e*o7^>:B:^7^:^;^7&«*t^x<7)f£glC^f). A:*^:^- y Ofig 
IC^-S,, Cr2Mg04(214)coJ:d^Xtf^;i/M«ii^i:'5>?S5:L7t;^xn*U-. ^TttiFeaCoG 
4. Fe2Fe04 (Fe3 04)^^\ x, y ^^if^ij ^ y (D ^ (B2BO4) -C^^Sl^g^^tro 
[0 0 2 8] 

n=l. 2. 3, 4C0i:§, x = n+l. y = n+K z = 3 n + 5 Hi ^ tl^ 
[0 0 2 9] 

x=0. y=K z = 1 t^m^ni>i^mx^ y. zCOiac^-^ib-tirtiN i O, MnO, 
C oOOJ:^^AMt?K^^-t-o *^v^{in= 1 i7t(i2<7)t x =0. y = n, z = 
n+li:. n = 1 -e^«^tl^^^S^:x . y. z (Dm^^iy^li. VO2. Mn02<7)J:d^ 
!fe«^^i-o n = 2<^t§{±. V2 03<7)J; ^ 
[0 0 3 0] 

Sfcfi. n = 2T\ x=0, y = n. z = 2 n + 1 t . i^^x t fzii y -Z)^ 0 (D t ^ . V 2 
[0 0 3 1 1 

n=l, 2tfzlii3'C\ x = n. y = n. z = 3 n tli (9 x . y. z <r> 

m^^t>'^ii. n=l-eSrMn03> SrRuOs 4' J; -9 ;t ^ ^^^Lfz!^W.iJr-=^'')-. ^^t> 
^h^u-f7.ij ^ V^TT^-fo n = 2-e{±S r2F e M o Oe t^OjilS: (2 2 6) Oi^^ 

[0 0 3 2 1 

n = 1 i/cfi 2 -C\ x = n+l. y = n, z = 4 n + ItC J; ^ ^JlftS: x . y, 

z <7)a<^'g-t>-ii-{i. M3^L/^J^K:^7"3*U -^r^-fo n=lc7)t§, Y2M o O5 ^ ii'O J: 
^'^Jgic(2 15) <Dmm}mhix:ho n = 2<Dt^K\t. S r B i 2 T a 2 O9 ^ i:'7!)?# 

[0 0 3 3] 

:Lixh<Dl^n -it. -fb^i^A x^B y<7)^^;fc < i: A. B 

<7)itjEL;-f 1 ^tfz[i\^^<'oi}^<r>7tm(r>m.^^t>'^-^^h^j:h i. ^ ti, 

miiE# 2003-3082631 



#M 2 0 0 3-3 2 4 4 0 5 ^- v : 5/ 

[0 0 3 41 
[0 0 3 5] 

. #tCMg, Ti, Zr, Hf, V, Nb,Ta,Cr^^tf Ila-VIa, La , Ce^^tf J ^ K\ Zn 

, B, Al, Ga, Si^^^tf lib- IVbJi^ ibMfi'^/iTC^ <t . F, 0. B^-^ii(fn;t: 

[0 0 3 6] 
[0 0 3 7] 
[0 0 3 8] 

LX{±. «§:7^'Hm4#. v^(i« 

Pt. FePt. CoCrPt. CoTaPt, FeTaPt, FeCrPt^^ i:'<7)<^^:^j75n00OeJ':Jl±-eib-2)*t#7&**? i 
L<> ^tzWMm^^h\^X{t^ PtMn. PtPdMn. FeMn, IrMn. NiMn^Wt L < . ^tzm 

h\^X. Cot 7!i^iCo^-^^/iFeCo, CoFeNi, CoNi, CoZrTa, CoZrB, CoZrNb-a-^^ ^ ffl 
. 1 7tCOl^(7)M1^#:t t-C{i. Cu. Ag, Au, Ru. Rh, Ir, Re, Os^-S vMiCtt<?,Oik 

[0 0 3 9] 

^tz. gfii^-ttS^tt^-r^iSlt^fls^i: LT{±. Fe. Co, Ni, FeCo-^^, NiFe-^^. CoNi 
NiFeCo'^#^ ^>2>vMi, FeN. FeTiN, FeAlN. FeSiN, FeTaN. FeCoN, FeCoTiN, FeC 

o(Ai,si)N, FeCoTaN ^c7)Mft!t^. MWi. m\m. -y •yVcmm.'^m'^^^'^^ 

-&TMA (T{±. Fe, Co, Ni 75- iUf ^/^^^^ < <h <> 1 tt, M(±. Mg, Ca, Ti, Zr, Hf, V, Nb 
, Ta, Cr, Al, Si, Mg, Ge, ^3.i)^hm\tfttzpfj: i hi^ 1 i/cA(i. N, B, 0, F, C 
i)-hmtixfz6^^fj:<. \ Wi. *'2)V^{±(Co, Fe)M (M{± Ti, Zr, Hf, V, Nb, Ta, Cu. 
'&i3^hm\tixtz0^-ti:<.}iii\m . ab'&VMiFeCr. FeSiAI, FeSi, FeAl, FeCoSi, FeCoAl. 

FeCoSiAl, FeCoTi, Fe(Ni ) (Co)Pt, Fe(Ni) (Co)Pd, Fe(Ni ) (Co)Rh, Fe(Ni) (Co) Ir, Fe(Ni 
)(Co)Ru, FePt^U'ft^^nSTL (TfiFe, Co, W\ii-h'M\tfifz'ytj:<^}i%i\m.. L {±Cu, 
Ag, Au, Pd, Pt, Rh. Ir, Ru, Os, Ru, Si, Ge, AI, Ga, Cr, Mo, W, V, Nb, Ta, Ti, Zr 
. Hf, La, Ce, Pr, Nd. Pm. Sm. Eu, Gd, Tb, Dy. Ho, Er, Tm, Yb, \.\xi)^hm.\t^fzpti: 

< Itt )^05^?flH4#. i7t^>5>WMi. Fe304 *^ v^tiXMnSb (X(4. Ni, Cu, ?ti3^h 
m\tivfz6^-tiiti^—D), LaSrMnO, LaCaSrMnO, Zr^\Z\XM^^:i> ^ ^ 9 
*^v^t±, QDA(Q{4Sc, Y, =7 y 9 J ^ Y , Ti, Zr, Hf, Nb, Ta, lni)-hm\tihfz0^fj: 

l A{±C, N, 0, F, ^i)^hm.\f.MzO^-fj:< i: ^ 1 @, Dti, V> Cr. Mn, Fe, Co. Ni 
-b^hm\tMzptii<t^ *^v^{4GaMnN, AlMnN, GaAlMnN, AIBMnN^ORDA (Rti 

, B, Al, Ga, \x).i)-h'^\tflfz\M.. Dti, V. Cr. Mn. Fe. Co. Ni i)^hm.^^fifz\M.. A{4 
As, C, N, 0, P, ^-h-hmxtiClfzim ^tC>ftS$^'5.igl14^2»i$. ^^v^±. 

[0 0 4 0] 

miiE#2 003-3082631 



#IR 2003-324405 ^- v : 6/ 

[0 0 4 1 1 

(mmm i ) 

MBE ^'>-) •mi:m\^^X^lT<D^yyji^^j'j^mLfZo 

[0 0 4 2 J 
:^-7°;i/ 1 

■9-7 T T (OOODS^/AIN (500)/AlN : Si (100)/AlMnN : Si (10)/CoFe(10)/A10(l)/CoFe 
(10)/PtMn(25)/Ta(3)/Cu(100)/Ta(25) 
{■fy y n[*iO#ji(±nm) 

^1S±tCAlN^*f,55^Di6|lj 5 0 0-6 0 O'CO^^SJ^ (*ljfltjt;(i5 5 0 "C) t^Tft 
fiSt t, ^v^TAlN:Si/AlMnN:Si#^M=lr*^ 2 0 0- 3 0 0 roS^SfSS (mmmi^li 2 5 
or) (cr, ^0±i;CoFe*^?a-2 0 Oro^^^ySj^ (HMfitft^timS) lCTf^figL7^>: 
o AlMnN : Si^fiAlo. sMno. 2N : Si tC Tf^^ L fco AlMnN^OMnMtiO. 001;^^ i^O. 257^)^'ft S 

fzAlU : Si^(±+^ T#t$&#:<h LX^Lfzii <7)X^ AlMnN I Si^ -v U T^i>± 

Ai->&^t;BeLTv^>2>o ^-v; Ttt*&<7)/^A:)jc K--/-r^si(ittii«^^iic^»t lto.oo 

i:d^ho.3izxmx-t;h(D^mm^^< ^^vrm^^t Lximx^/zo ^mmi^\ixi±i> 

f>55-i:i6^®c7)AiN : smizisii^j±ix^^ikj^mt lto.i^ lt@sl. -eo^-v 

i:^^~)\^mml^X 'omtHLX 1 0'^/cmHl±X$>'ofz(DX\ AlN:Si. AlMnN : Si ^t^icttii 
[0 0 4 31 

-etOiHAlO. CoFe. PtMn^JtfS L/Co ^CI-eA10( )I*)<7)'|t(±, m'{\:mmm<r>A\(r) 

mnrnttx^^^^o m=f-fm\±y ^ y ^ y i7mtj:^mzx^ . wmimT.Ltzo 

$ ^tc-e(^±ma(3)/Cu(50)/Ta(25)^B^LmMt LtZo 

O 

[0 0 4 4 1 

. -ei^^fitt. ^^^H^igttTtTo/^io PtMn€rfflv^/>;;^ci6, 280'C> bYiOeW^^X^M 
SL> PtMn{l-;^f6]M:^1±^##L/>:o 
[0 0 4 5] 

[0 0 4 61 

mi itm^i-tzm=f-(ommm^^mi^m\.^7r:Lx\.^ho 

[0 0 4 71 
[0 0 4 81 

+>->7";n izis\^^xm^ummm-^^ 4 K^^h 3 7 0 Ktcr(7)i!i3e^rtToY^iS:^, m^m 

tlimit<D^P.m^fl^'&mii. 'J^^^J: < ti> 4K:^^h 3 7 0 K^miZibfZ'oXXi><,fZo fzfz 

L. X lommizmwi^tifzm^Fumx^^i&uT {zzxii2 3 k) izu-tb. -eom^vi 
x^jiMiz^^^xm^fzo T^mm^-h^mm^<Dmf±Bmm=r^^. iE<Dm.s.^m 
(miriim^m^^h^^'jTm^m) (o~2oov) tcio-cfi. 'Mt{i^^=tv^7&^ 
n<omj±^m (m^f-ii^^ ')Tmmm^^h$mm) (o — 200V) m:oT5^i^i*# 

aiiE#2 003-3082631 



mm 2 0 0 3-3 2 4 4 0 5 ^- v : 7/ 

■if^T'^u 1 xam^mfimi^iim- 2 0 vx^m.L. 1 2 0 vtcTft±<7)jgj)t^<t^ 

-?-Of^U(±gSfn^0llif6]^^L7^>:o 'tis, mEEen"Bnci3V^T. - ^'^SSiH^iltt-i) 
7t:i6, §rBl^lt^<7)@fft:-*>& d ^^^^ < t ^> d tilnm75-ei000nm<7)iEfflT?ttfiS:i-;Z)O75^' 
Lv^o 2^^Jfe^J-e{±d^300nmJ':J.±(C-C@eL7to (I1I7#BS) ^P^i^^^fcJi 
Ai203 ^Si02. CaF2 4> t'^fflv^. #{C100nmJ':i.±OU<^(;)Jt-^t- i±, AI2O3 <7) J: 9 ^'^fttJ 

[0 0 4 9 ] 

^nmmxii. AIN/AIN : Si/AlMnN : Si^^lI^^fflv^/i/O^ v^-fti ^) a'fb%0;'>:A6+a 

l5l?l5l«<^'f^^^f^i;T. $zi##<!: t-Cf^M^^f o;^^Gai-xMnxN : Si, (Gao.sAlo.s 
)i-xMnxN:Si, (AI0.9B0. i)i-xMnx N : Si^fflv^T |5l^(7)*^^iftf^75^^M*?)<bn/Co ( 

. X (±0.01-0. ) 

^:d-hmm.<r>UniZ^^ h'--:fi:^l7^^?htLX:$imi:m^LfZo LtS^L. ^ ^ 'J 
T-WI^^:.?: LTA 1 N : Ge^GaN : Si ^Sr t'^^ffl v^T ^> |WlfIO^^iij{^;^?prtg-e*^o ^ -V U 

(0 0 5 01 

mit^ ^ -y -^^mmx ^ ^ C 1 5{»^'^>i^o /^o 
[0 0 5 1 ] 

mmm 2 ) 

[0 0 5 2 ] 

[0 0 5 3 1 

t-r. 4^3>#:x^ ■7^^ti^-r;2.CM0S^IK±(c. [ll9^'5>vM±|gli otcr^i-J;^^^ 
10 0 5 4] 

#T-Be^iJ(±> 16X16 mi-^ iruy^tL. 8 t Lf^o 

[0 0 5 5] 

zmsmi-^tmrn-t i>fzib(Diw^mm^ y mc{±, pt/BrRuos^^v^f^o 

[0 0 5 6] 

il^ T-V < y!. O J)t a e^J ^ ^T- Bff ® i± 0 . 5 m X 0. 7 m t:- ^ -5) o 
[0 0 5 7] 

[0 0 5 8] 

2-D(Dm^^fifz%immmzii^^xm.&SQ<D^m^zX'^x^^w<ommmit^mm-t^ 

o 

[0 0 5 9] 
[0 0 6 0] 

m9 izxm-txn iz, tim^i. M?.m^2iizxm^ti^'7- Y'ut\^y hmsiiz, 

tbijE#2 003-3082631 
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^-v: 8/ 



[0 0 6 1 1 

o 

[0 0 6 2 1 

FETcOon^jTt-e. Vo= Vi X (Rv+Rc)/(Ri+Rv+Rc)<7)M^7)-'^^o m.^tkmm^%(Dm.^i}^ 

Vd<Vo= Vix(Rvap +Rc)/(Ri+Rvap+Rc) 

Vd>Vo= ViX(Rvp +Rc)/(Ri+Rvp+Rc) 

o 

[0 0 6 3 1 

[0 0 6 4 J 

[0 0 6 5] 
[0 0 6 61 

» ^ ie: < ffl V > ^: V ^ -ef Eftfej^ 1 is J: mZB^^ 2 (D^^m^^X<Dmi'^^^'C^ ^ Z t iiWtxm 
[0 0 6 71 

(^ife^aj 3 ) 

[0 0 6 81 

-If >7";u2 

■1^7 r ^ T(0001)^^S/A1N(500)/A1N I Si(100)/AlCoN : Si (10)/NiFe(10)/A10(l)/CoFe 
(10)/PtMn(25)/Ta(3)/Cu(100)/Ta(25) 
(ij y 3|*|<7)^fi{inm) 

^L. Mv^TAlN:Si/AlGoN:Si#gM^*^4 0 0 - 6 0 orcD^^gvaj^ (HMfiUHtiS 5 

or) izx. ^<o±KWiFe^m^-2 0 ov(Dmm.um (mm&^izit^u) izxi'i^f&Lfz 

o AlCoN : Si^fiAlo. sCoo. 2N I Si iZXi'J^f&LfZo AlCoN^ OCoMtiO. OOl/i)^ <bO. 257)^^ft ^> S 

/^AiN : Si§{±^-^ 'J rm^i^t LxmLtzi,(DX\ aiCoN : simi-MMJ^i^z^ ^ t 

Xi-'2):^tCiELrv>^o AlNlSi, AlCoN : Si*t2tfciXc^l,5.<^S^0.1t LTSeL 

/Co 

[0 0 6 91 

mfE# 2003-3082631 



#0 2003-324405 ^-vl 9/ 

-?-O±tcA10, CoFe^ PtMn^rJi^LfCo >lC-eA10( )0( ) rtO-fifi, mit^mm(r>A\(7> 

$ ^lC'?-<7)±HTa(3)/Cu(50)/Ta(25)^fMLmMi: LtZo 

o 

[0 0 7 0] 
[0 0 7 1 ] 

If - A ^^-^ ^ ffl v> r ^) , B»fMo^^iii75^'{^M-e # /.To 

[0 0 7 2] 

Lfzmi-<r) BIT Sti^iOtl^d (i H 7 l^#-e* ^ o 
[0 0 7 3] 

(0 0 7 4 1 

■'j->7';i^2 tCioV>TilJ^aj^^ia/^)M KT^^fj 3 7 0 KiZXCOm^^^^ fz^W:. M^JS 
t;L^fb<7)ttaiS^n-?)fiJ^(±, iJ^-'t < <h ^> 4K^-'i 3 7 0 K^JttC;b/coT-e*o/^o /^/i 

L, X nmmjzmm^ntzm^umx^^i&SiT {zzxai ook) in**,, ^<Dm^ 

pT imirii$fMm:^'h^^ rm^^m) (O-SOV) m:oT(i. '^'fb{±^$'4'V^75^ 

^,omj±en^ («T-fi^^ T«i&§75^ibi5^®) (o— sov) i<zX':>xmmmm± 

^F^^It^<7)S/¥-C-^^ d ^^^^ < i: dlilnm3i>^'blOOOnm(7)^a-eltJ^i->Z)<7)75^~|if 
tLv^o (ia7#BS) 

(mmm 4 ) 

PLD Ix-^f-Jt®) m^m^^Xi^J,T<r>'i)->y)i^i:i1p^LfZo 

[0 0 7 51 
■9- > y 3 

glass**K/IT0/Al203 (100)/ZnNiO(15)/ZnCoO(5)/MnZnO(20)/CoFe(5) NiFe(2)/Ru(0. 7)/ 

NiFe(5)/A10x(l)/CoFe(15)/PtMn(25)/Ta(5)/Cu(100)/Ta(10) 

glass^^S±tClT0/Al2 03 (d=100)/ZnNi0/ZnCo0/ZnMn0<7)^^M^450t:7&-tb650t:c7)SI5 

fis (*Mfit;i3{±6 0 0 1:) izxi'i^^Lfzo ^^homoi'^mzii^ovxu-'if-mmik 

i:m^K 1 X10-^Torrt;-Ctf o^iro -eo_liOCoFe^^NiFeg^{i^ST-ex/N° y 

^fe(CTf^^L/io C>lT-ZnNiOg{±Zno.5Nio.50i;T. ZnMnO)i(±Zno. 7 5Mno. asOtCT , Zn 
CoO^(±Zno.7 5Coo.2 5 0lCT'f^^$nri3 ^) , UOmiiMUt LX . ZnNiOgfi^ ^ U Tttl& 
^tLT. ZnCoO/ZnMn0^fi$Ef^^ <!: LT@e$nTv^^o ^Z::. -ecO±c7)CoFe/NiFe/Ru/Ni 
Felt^mm\^mt LTSe^tL, CoFe/NiFe/Ru/NiFe/A10x/CoFe/PtMn7)^^A10x^ h >^WP^<!: 
Lfzm^i&tjLm^^i:mf&LX\^>:ho ^^i3. NiFe/Ru/NiFe<7)^{± i i9 ^^4-i^'fl:IiI$E=^'fJE 
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•t^fzt^iz^ d;i)^~^t < , l^itGEWf Lv^(0-e, 5 0 vm±<7)e[TproJ#'^t;(i. ii'^^ < 
[0 0 7 6] 

[0 0 7 7] 

JEepnT (mT-ii$sM:^^'b^^ T«&^) (o-isov) uiorti. ^'fbfi^^^ 
v^/^i?. :P,<7)^/±enDT (mT-Ji^-v; T«#.&)i;^^^irf^^) (o — isov) tcioT^ 

[0 0 7 8] 
[0 0 7 9] 

i /c*^Mi^J-e«iIT0/Al2 03 (d)/ZnNiO/ZnCoO/ZnMnO^©!^gK^fflv^/i55^ v^-fti ^j^^t 
(0 0 8 01 

mmm 5 ) 

[0 0 8 U 

MgO(100)^+S/PrBa2Cu307 (300)/(Sr.Ca)Ru03 (50)/ (Nd.Sr) 2Mn04 (10)/NiFe(10)/A10( 
l)/CoFe(10)/PtMn(25)/Ta(3)/Cu(100)/Ta(25) 
(t! y =r|*ico#f5{±nin) 

^^S±HPrBa2Cu3 07/ (Sr.Ca) RuOs/ (Nd,Sr) 2Mn04#©fli*l^ 6 0 0 - 9 0 0°CO^ 
iiK^K (*Mfit)l^{± 7 5 0 t:) tCTj^^L/wo (Sr.Ca) RuOs^ tiSro. sCao. 2RUO3 t^Ti^ 
^LtZo (Nd.Sr) 2Mn04^{iNdo.2 5Sri.7 5Mn04tCTf^^L;'Co i (Sr.Ca) RuOa^ti* 
^')Tm^i^tLXW.Ltzii(DX^ (Nd.Sr) 2Mn04^t3^*^fitHC^-v T?raAi-'l):^lC 

[0 0 8 2] 

^(7)±HNiFe. A10> CoFe, PtMn^Jifft L /Co ^C-eAIO( )(D{ )}^<Dm±. Mit^MM 
LfZo ^^t::^<7)±tcTa(3)/Cu(50)/Ta(25)^f^^Lm^i: LtZo 

o 

[0 0 8 3] 
[0 0 8 4] 
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[0 0 8 51 
[0 0 8 61 

[0 0 8 71 

l5L^fL<7)t^ai$n-5.?^J^{i. ^^4" < ^ ^) 4K;^^'b 3 7 0 K^i^lC^9;torT^*o/co fzfz 
L. i l9 0^I^UilPJ$ti^c^T-a)tT:~2b^fg:fiT (^^-^{±10 OK) JCf^^, ^<Dm^ 

"Bi im^ii^^ ')rmi^m-^'hm^m) (o~-ioov) tciorti. ^-fb{±7i^$4-v> 
iE<Dm!±w^ {'mi^ii^^mTf)-i^^^')Tmmm) (o~ioov) tciors^i^i* 

^^y^)^ 4xiim^mijimMiim5vx^m.L. 1^5 o vtcT*:^oi£jA^fi:^^L 

(*Mat)t;i4 3 0 0 n m) (Hi 7 #BB) 
(^M^!) 6 ) 

PLD (/N-;i'X P--9-'-itW) S^fflv^rmTOHf ^7';u^f'^^ tTto 
[0 0 8 81 

MgO(100)^lS/Pro.7Cao.3Mn03 (300)/(Lao.6Sro.4)Mn03(10)/ (Nd, Sr) 2Mn04 (10)/NiFe 
(10)/A10(l)/CoFe(10)/PtMn(25)/Ta(3)/Cu(100)/Ta(25) 

*«±t:Pro.7Cao.3Mn03/(Lao.6Sro.4)Mn03/ (Nd, Sr) 2Mn04 ^-^M^l-J 6 0 0 - 9 0 
0°C<DmUUm (AMfi^tltiS 5 0°C) I^ZXilpf&LfZo (Sr.Ca) RuOs^ {±Sro. sCao. 2RuO 
3tcrf^^L/Co (Nd,Sr) 2Mn04§(±Ndo.25Sn.75Mn04lCT{^^L/>:o tfz (Sr.Ca) RuGs 
^(± + ^ V T^*&'ft:i: LTSeL7t:^)(7)T'. (Nd.Sr) 2lb\04mi'Z'^^'^l'Z^ ') T ^mx-t 
^1^lzmLX\^^^o 
[ 0 0 8 9 1 

-g-coiUNiFe. AlO. CoFe. PtUn^mMLfZo ZZXMOi )^( )\H<7)iMii. mt^mm 

<7)k\mmmm(D^tfm'k^L. ^pti3fiAi*o.3-o.7nin^!iif^. m^-a-^^H^f -e^ 

itir^Zt^mniELXimLtZo PtMn{4R5^|^tt#-C% J: ») |g|^i-^CoFe© 

^ H^ilttg L T ^ o mi^Mmi -7 ^ h 'J V i^' ^ 7 ^ y ^ e^j 'Sr^-ffii; J: 0 , ^^BtJOX 
L/io $ 'btC-?-<7)±t;Ta(3)/Cu(50)/Ta(25)^ffMLm®i: LfCo 

^ T JUPX L +)- > <7) 9 ^ > HEen nl^ co-ij--rX{iJoJ:-ei.5;«mX3//m<7) llJtt:- * ^ 

o 

[0 0 9 01 

St. PtMnU-:^|6]#:^tt^'ft#L/Co 
[0 0 9 1 1 

mT- - A ^ ffl V ^ T ^> . mmco^mmm'^mx ^ tzo 

[0 0 9 21 
[0 0 9 31 
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[0 0 9 4 1 

^^m^^'hm^^m) (o--ioov) izx-oxit^ ^ftJi^^^v^T^^ iE(Dmf£Bm (m 
^i±^Mm:^-e^^^')Tmmm) (o~ i o o v).m:o-c5^?^tt#i4^^i-'2.#tt^^ 

i6]^7fl/co tfz. ms.^m^iE-n~iE-n- • • • tmnm-Tztx. mn<D§^m:/}^ 
m^MLmmx'^^o ^ris, ms.^mizis\^>x. ^-■!^^^m^Mif^fzt6. mmmmm 

3 0 0 n m) (1I7#BB) 
[0 0 9 5] 

n . num.m i ^ mitvtm ^Mit^-^^ r-v < 4 x ^^^<dj^ ;^ )u ^- - r^- g» ^ ^^ips 
[0 0 9 6 1 

v^;i'T--^'X h >; --7 (DDS) . -r 'J )VYTR ^(Dm%timmm:<Dn^^y V. tfz 

(MR AM) . mtjmt. Mmmiit^j:t'^^^-r^)Btittzmm^'ty^-^ 

[ 0 0 9 7] 

[1112] *l&H^<7)$ES®t;i3tt^m^^Som£E{]K#14^^i-|l 
[US] 2f:f§B^(7)j^|b^^ •;'^<7)^;$:i»^?:^i-|l 

[me] *f§H.g<7)afb>^^ y^o^^jsc^^^^-rn 

[III7 1 ^§^m<^mit^ ^ y^^m^^fzr-'^u 7.mf&mi:mirm 

[lai 01 ^§tm<Dmit^^ •y^^m^^tzm%^'^')m)fsim^7f:'rm 
[mill 4:i^^<o?^'ft^-r y^^fflv^TtT-vw^^^^^ij^^i-iij 
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